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(57) Abstract: A medical needle extending in a specified direction, wherein the cross sectional area of a vertical cross section cut by 
^® a plane perpendicular to the specified direction is regularly increased or decreased depending on a distance from the tip part thereof. 
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minimized and damage to the pierced portion of the patient can be minimized. 
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te, — ^J*60©BfE©il£ia*3«t'0 ! SS$ly, lzf*. M^te, fc*£I*£lO, 30<Z>ft 
^^fffiOJgja*5«t^i^$L i , H<D¥&&k±(ly^L/2, lz^H/2) , SbMSftSfc 
(i2/ / 3^_h (ly ^ 2L i /3, lz^ 2H/3) tJfc5«t5tJl«fife$ttSo 

[0068] £2&gflBl£Pift, *16^1IR2©9>^yh2tt, El8*3<tOT9^-r<t5^ 

^20a, 20b, — j£^J#60a, 60b N *3<tU?t£^^30a, 30b£rWUCWO{>.J:V\ > 
[0069] (W13) 
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^tix , ohM< fcs izmftztiz>j&&fo% . mmmm 1 <Dy^± yh 1 

[0070] 010 (a) m*5Vvt\ B2©l£^^30ts:^ttSY-Z^ffi"T?§J»f$^»f®©ia5$ 

1 2 2 

^k ) 0 ^l(D&ic^lO(D-^(D^56CO^@B(k )fi, ^2<Z>fc*c3Ri£30<D— 

1 2 
0 

0 

3fg(k /3)£&5,fc5fc:»!£H**b5(k X4^k^k % k=k /3) D 

0 0 0 0 

[0071] Lfc^oX, |glWlt^fg^l0^tt5^®<^»f®«©li*PJtap(K)tt, fg2<D 
J£^:ffi«30fc*J»tSWfffiO»f®aoi(J JPJfc* (K ) 0>*&l/16ffiF (1/4© £ HI) 

0 

W±>mf&WTT'fc»9>£?5I^«, l5l/9(l/3©gi)T*^(K /16^K^K 

0 0 

, K=K /3) 0 0!l*.ri, ^tt^n©i£^:*3«i;tm/J^^©^^Sr« 

0 

1 2 

©¥#-*?fc5£t(H=L /2=L /2)-e*>5t#, in©tfc*:^l£lO©X#fa©£: 

1 2 

Stt, L /2j6>&2L ©$&HT?, 0Jfittt3L /2©ffiffl^fc9, 1810(a) fc^Wfc 
ii i 

Mll(C*5tt5^M^ 0 tt,**J14° -45° ©$SIS(£;fc9> £?»«^18. 3° 
[0072] r©<fc?^ ll»^3©^Vi?^h3©^l©^^10^*5tt5ilt®©^$*5j; 
mi^SA^^lO^^gRll^^W^li^^^^o UfctfoT, HJfe^fl83 
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[0073] ^ti^mrnvtcmmmmi^^cD^^ybn. mn&fthtt&aizmmzti 

5<fc5f-s MfLfts ^Ti-^±(Omn^i-/MlM(FANVC ROBONANO a-0iA, 

[oo74] mmmi) 

^^xmMz.m,w-tz>o mftmi<D7^ybioi\z, rt^ti^i^ft^^ 

[0075] ^WdKD^-tr^MOltt, HllKa)^^^^, #^^10, 30*5<t^ 

So ifcfc^lKite.^gl^Ote, Ell l(b)*3j;TJ50 11(c) K^-T^oi^ ftmOT- 
Z¥S-t?^^^c^^, Mft7W<»®£;frU ^<7)rt$|5^«aiSS71i:igii-r 
bi>l^<D^>s<81t>mj&£tlZ>c ^^ir^hlOlCO^MH^ififC 
'>&<£Mo<D|flPg|$72^ Hll(a)-e^/h^20CDj£®73 
_hCTttW5 0 HflP£B72f3:, ffit^7»£*LTV^Tt>J;V^ #jk^fiik^ 

&Wii!&7lft{c«AU£V^5^ lOAim^T^MSr^-f-SR^f- 

[0076] z(D£?Kmj&£ntcm&7imatt^^MfflL-fr— M<Dmmm^-r)^mm 

U ^^>-/<8lrt^f^/J^b^^tlr^xA(^TAS: Micro Total Analysis System 

^^M^Kim-^t^m-^K^-t^t^x^o 
[0077] */c, ^MMKD^^ybioite, mmtLx*>* \\m-rz>^t&x*%z> 0 

■So 

[0078] Blll^i-iil&71i:@l!Pifl5720ftt)t)^ % 7ytyMOlf4, HH2^i-«t5^> 
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[0079] ma-i, mMmKDy^^hiom. mi3K^irx^. nuttf-x^ 

^JffitJ«5«»©(Bll3-ett2oO)ai575, 76&^U flM**B40l*ifc:tt*ifiI&75, 
76^SrJK&i§^3fc3fc<D^:"*82 f 83tfS^/&$*b5 0 £fc> Wll#jfi^ 
^Wt, #iiS§75, 76tmm-fZ>U$k<Dffla lH377a-77c, 78a~78ctfS, flljfctf 

% Bi3-Ott£i©i£*:1!H#io, «|/J^*S20, :te£t*&2©&*^30(D{BIBfc:l2 

S*5lilJSISr J ttb j etLW^^r^^82, 83^$JlhU WSWffi P£R77, 78£^L 
■ca^BJ*#:rt^acS*5rfc*s-C*S 0 &®fefcfi, #BHR|fB77, 78&IHC£#*i? 
ttfcf^tbftSv-- h (H^tirf ) XM±U fcft \z.m 'Jb-CBf JtiSMftiflUfclftte 
, »J***5ri:^Rr«l"ea>*o ££>K* #lflPg|S77, 78S3*fJhi-5'>— h©J¥2*«: 

[0080] ^M^te, »@li-5MP§P77, 78fi0r£©E^tt«IB]UTBB*3ft5. 
Will — *fr<£>Wi«:Sfc5Hn*R77, 78a>kfl?tfc|$iir5i\ *^K^SgSI^IE?t 

[0081] mmm2) 

Tit. MKzm±^zm±MtzzbKm-tz>M&m%. mmnmicoy^yhitm 

[0082] aEJ^W2©9>^ryM02tt, 014^-^5 K:. »J^^-r^fcfe^>Z^fp]{ciM 
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-f ) . ffi?L9 1 a- 9 1 d^«b m&\J£ V > £5 tbSrit JhlfB 92T^lh-f 5 

o 

[0083] Z?VXm&£fr1t9^yhl02*fcftK&mVX&mVX&<k, b*)t>ftM±tti 

92%mf&^z±ftffim*mm* Kimzti. mn9i&—9id^^titcmM 

^(DZjf ft tfZm&ti m?L9 1 a- 9 1 dOgS«{£ V ^Xgti:Z>£? \zM$LiS 

, fc5V>«015(b) ^^-r^^^^^^-rS^^^fllJ^^tbSo #|^?L91 
a-91d^HR^$ixfc^J^#^$^:?.0#ffi^^-r5^^^T^6 o 
[0084] ftSS, ^^Mlfcct^^^oV^T, ^^-fe5/h(DjiS&71 N ^-YV^81 N :&J;tM£?L9 
la-9idfi, ^H#^^{^a^M$tv5<J:5(-^ mtf^v-vi'— if&ifoft 

[0085] mmwmA) 

mi6t^^mi8^mmvtj:^ mm^m4(Dy>±yh4^^^xwm^&.m 

i,frb%<Dmffifc=i%MMwxfo^tc.(D\zttu mmj&m4<D7is-tvb4(Dwmm 

^-r^>(Dx\ mm.tt&K^x\mm*mmirz> 0 
[0086] mmi^mi<Dm^^miobmM^m4(DmiQb^^ir^bm^\zMm^fh^ 

^t^rjs) ra\ ^mi^h(Dmm^tcit.xyjm^^^m^^xmt-r 
z>-fj, ^<Dmisn-7£(H)xhz 0 -ttefrh. mmwm4<D : 7>±^b4n, y-z^f 
m^n^mmxmm^ntc^mmm(ommtmmmm^mi^xum2<D 
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[0087] 3IW^4<Z)7^-feyh4^J;tb«.^l*5a;U«^2Ot£^:^10, 30tC*5VvCg: 

2 

[0088] HJ6^fl8407i^feyM^J:tbti, 8117*5^018^*51^, #f/J^«20 

[0089] HJS^lirR^, ilAP^^/J^^*5it/i£^:IM^^B2c7)fc^i^20^^^ 

[0090] Mz-x, mmmm3tmm, mmmm4(D^^yh4<Dmi<om±mmo^^^x 

mmx\ »iitJ:tt^l/3ffiF^S«t5^S9:tf$tbSo HJfcE^o^-fes' 

[0091] (mmmm5) 

w-tZo mi9(am N m3^±yhi)^^nmio(a) (9>"tiyh3) tmuoMum 
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[0092] -ft£t>1b, ^mWVyls^ybSfes Bf^lRl (X^IrJ) KMZP., ^tl/^Sit^^ffi 
tt, M»f®0«ff®^^^^^:0^^22a, 22b, 22c^, M^S^St 

®^^/jN^^^r(o®/h^23a, 23b, 23ct^-r^> 0 &*3 X mi^^-r^ 

[0093] frmW^ls^yhd^Xtl^ ^cMll^*t>iav^^:^22a^^^§Sli:^fffi 
^Kfrffi^. ftiltf>£-@^22b, 22cK&tf%mW.m^<D%tmmtmCX\ 

iuzmhi&\<m'\-&23a^tetf%mumm(Dm&m&. ®,(D&m'i\&23b, 23c 

^±yh5fc£>\,^X^ ®mirZ>— tt(Dm3:&ffl<D8gmn. M5-ltm3:M.22ab22b<D 

m&mfcfe, m*&22bt22c(Dm<Dm!£bm'M&)fc^x3bz>o 

[0094] £<b^ *mW<D7^^yh5%, 1219(c) iZ^-tX-Z^m. *5£t>12] 19(d) i^-r 

, mz-&m*&22!ibm'i\&23a(Dm, m^M23atm^U22b(Dm^^^xm.mi 
mz.mu-fz> 0 tctcu mmmmixmmvtcx^ mmmm^mmmn, mm-r 
&m*&tm^&(DmK^^x\&m&)i^kL'Xh&\ 
[0095] ^vxm^fitcy^^yhsn. ^mmmm^m^ra^^) \z.mmt$ti 
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[0096] U^Ui^ib, *&W<D?^±iyb5i$, fgl(»Xi^mO/Wrt{£«ALfc^ £ 

[oo97] mm^ 7>>±yh5<Dm2(Dfc±m^3ofri£fHiz.ig;A-rz>b%, mmz.&z>mm 

[0098] &*5 % &&W<D?'y J £-yh5&. 020 (a) ^1"X-Z5pS> *5i"a ? El20 (b) ^"TX 

*£^«30cDf4ffi^x*4^^i-5^^^ c t'9^v^tW*Uv\ r*uc£>9, ^ 

^PJ^9^ir^h5^^i(Dt!fc^^lO^^T^P fe 3(cftAb^i:#^/J^^20^ 
[0099] ^£9^, J(S|5^^^iottSJ^i22^a^^<?5{]AM(cm'Jf £i*r 

[0100] (^»!l3-6) 

021— 024£#sgU£^£>> HJS^<i50^^j3— 6©9>*fe5'M£oVvtt$Nll 
K^TtftW-TSo *!8W<©7>^yh5tt, ifEI&BJUtJ;?^ Y-Z¥ffite¥fTfc 

— 6<7>^i~yM03, 104, 105, fc.tmoeteu Y-Z^W^ftfZfcMO^PffiX 

mmi,tct^(Dmmwfm^F]xn^<, 021-11124^^^1- 
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[0101] Lfd^oT, 6^7>"feyM03, 104, 105, :*o£m06te, HJfi^fil5 

[0102] (Hii^S6) 

5tt, 114(c) (^-feyhD&itflll 10(c) (7>"fe5/h3)tlH^<Z)5pffi0T?feSo Hife 

®m«9*£<, <^:btt#fe^22a, 22b, 22c}C*5ttSSji:«ffffic7)ifTO{i, 3fe 
^g|3ll^b^^l8^[6]^^oT#^ }d/h$<^M^^> ^W^l^^-fe^h 

[0103] rcD£t> 025£^ib7^&J;5^ 9^-fe^h6<Dp^-f-§— >^(D®^:^P^(DSg|f ( 
Dl, D2, D3, D4, D5)t2, 3fe^^^M(C^^oT(-X^rR]}-fR]^oT)# 
-^M<&5 0 m25^-r^ir^h6^^V^, #®^,&22a, 22b, 22c^ 

^^Sii:ra^®a^3feMii^^^i8^[^^-oT#^^/h$<^- 

#@/K&23a, 23b, 23c, 23d^:|ott5Sii:WS<^ffiate— ^-t?fc&= 
[0104] —AS!t^ 9^*yh6^j|iBJteiai»rttC0W*n/t^t8tC&5^, i-fcfc^Virs* 

[0105] U>>U *^P^^IIW^6^J;tt«, #}!/J\&23a, 23b, 23c, 2Zd\^tettZ>m 
Elfr®<£>l«^— 7£tteZ>£oKmi&1StiX\,^<DX\ #^§Pl8^i£^/J^2 
3d^joV^TiFftL^<V^^^V-tr>Jy^6^|lm-r6^^^•t:^ ; 5 0 

[0106] mmm7) 

H26£#j$l&^ mm^m&(D^m7(D^^yY\^^x^T\zMimzM 

m-TZ> 0 mMWm6<D^m7(Dy^±^bl07i^ &M*:M22a, 22b, 22c^tt 



WO 2005/058162 



23 



PCT/JP2004/018781 



zmmm^&mmmn— jt-cfcs— #^i/j>^23a, 23b, 23c, 23d^*5itss 

&5<fc5(-lf£j&£;frTV^o -fft;b*>, ««8§R18lCiftt>B*S"t"Sffi/J^23dtC*5Jt5 
lf0riS^> te©-*"^<T©ffi/h^23a, 23b, 23c(C*3^M^ffiJ:«9 1 b^tV\ 

[0107] (&J&M8) 

Ki~5o 3g?^^8©7>^yM08^*5V^, ^®^>22a, 22b, 22c^*3ftSSE 
®T®tf>»rE©tt s — ^foD,^OTl8^S 1 b^bfca/J-^23d^(D^/h^ 

23a, 23b, 23cte.&tt&mw.mm(Dmm&bmmte-- fex*&>z> 0 ®$m 
a, 23b, 23cK&tfzmmmm<Dmmm£v^£<t£%£?Kmf&£ftx\,^z> 0 

[0108] Z(D£?KMf&£fttc.7^^yhl08fe, Wiirtl^iLfct, ^$H8tti£cD 
@/h^23d^*5V>T, jftia&fcflfcBr.*** 7^-fe5/hl08O— SP«:ft:rtte«i-Sr. 

1 08 (i^y f Life* V fo$M-ir z>&m&$>z> 0 

[0109] ^>-fe^M07*5J;U ? l08tt N 9>-feyh6i:|iI*K©S6*«r^rU 

[oho] mtemv) 

TJ^T^f¥^m^-r^o 028(a) fit, 03{c^i-^-fe5/M?rZ^|^]^(T^^ 
_L^rtC|Rld^T)^^Oj£ffiia"CfeoT, 028 (b)«, X-Z¥®-e$J»rUt£# 
O»fffi0t?fcSo ^^9©7^"feS'M09tt % jS®73_b{Jl[ElJf^24^^bn 

[0111] Z.<DWx^2A\t^ m28 {c) CD— &W:*.m\Z-m-t&?K, fflfe-TZ)— *ftf)lf ,&25 



WO 2005/058162 




PCT/JP2004/018781 



©ro©8g»(fcrs^)p&3ru m*.&> x^mt45° <Di$mxim-tz>Mm26* 
[0112] z.<D£?imf&&frtc^~£>yhio9j)K mmmm^^m^nzt. mm^24± 

©^ffi26^jfiLfl3E27AS#*-f5o *UTjfiL^27£:fc&©fW<Z>|?.®ra:, 028(c) 

Tm$ffe*24&mj$ l 'tz>b, £Q&m<Dihm27*m$rfa^'24±izttm-t~z>o 

H^UCV >W if a0^flKC^A»fe© A*t tT— A28j&*|bI$t te^-24<D*_ha>£> 
BHIf &h*fc, A^-^28», #4ffi26T*2^KttU Stt^-^29tbTl/-if «| 
JESfifli^f* il-f-So -O^, Atttf— A28^Mlf'-A29t(DW(7)raRi?:cl^-rS 

®26tett#Ufcjfc^^bfc;ifc*:^ 
[0113] r ^^J9^<kS7^-fes/hl09tJiJ;ti/W! % H^Wcv»u— 1fWS36«Srfll 

[0114] (mmio) 

029£r#mU£;^ ±5zE<D||Ji^l-6O^0!jlO(c:J:57>-fe^MlO^o 
v^^Ttflil-l^tSo EI29(a)*3«fctf (b)«\ H4(c)d3j:t^HlO(c)fcPI« 

[0115] 9^y^J;^^o5fe^aJii^^^^T^oTv^v^^, r 
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[0116] ^^X\ ^Jf^dlOtvlct^^iryMlO^, IH29(a)^-rj;5^. ^}10nm<D^m 
¥@(R )£WU«fc!>#jSfc:W:. 029(b) }^fi5^»3,im©ft^(R )£: 

1 2 

[0117] £<b^, ^MlO^^^ir^MlOfi, 029(a)^itj«(b)^-rj;5^, ^>"tr 
5/MiO<z>M^:^;22*Dj;^/jN^23^m#<Wb, W^T^— tt<Dm*&22&i£ 

xfm4\&23<Dm<Dmm-7£mz-ft, d=i^25 m m) i5i*$^o r 
tcnm4-&23z&%m<D^m?-i?bvxmm^zzbtfx%z> 0 &—ma^ ^ 

[0118] mmmn-12) 

Mll*5j;t^ll2(CoV>-C^T^*EB^5gi-S 0 030 (a) -(c) (3, 04(a) — (c) 
fclTOOjEffiB, IRiJSEk *5J;OT®ia"efeoT. B4l^1-|Sife^llBl«5— *fr 
<£>7^-fc$/bla, lb^^40^*5V>TlA«9^^^«5tSr^rU — tt<D9ls*vb 
la, lb<OMt!^!Js/h3l36S^$nTV^ 0 031 (a) — (c) fct, 019(b) -( 

d) irlHES^jEBEU TO0, *5«tt5¥ffi0"efcoT, 019^^-mji^5fcJ:S 

— tt<D9>±vh5&, 5b%famn4o^m^x¥&y&fr-&±mm&^u ~n<D?> 

•fcs*5a, 5b(DW^V^b3Ums^^X^^ 0 
[0119] ^7£#Ill— l2»cJ;S9^-feyMll, 112tt % — *f©9i^feyhoBB^ys'h3lS: 

ro|g^!lll— i2K:J;S9>*syMll, ll2j!U:tLtf, rn^HMrt 
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[0120] zti^m.w^tcmmmm&£zfmm%^i-mmc3o\,^x, m±^^m^ 
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[3] »*5(2H:|E«©E*ffltf-e*>o-c, 

[4] »^5[l^|S«©E*fflft-e*>o-C, 
[5] »*«4Hl|E«©Bi*fflft-e*)oT, 

[6] »*5(lKi|Ett©E*^ft-C*>oT, 

o 

[7] 8»^9(lfc|S«fc©E*ffl«-C*>o-C, 

ISiigli, H^ff^ Ri> Sait^R^^**^ 

[8] »*«l»C|B*OEaEfflft-e*>oT, 
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3fcC£&te> 10/*m«TOft*¥€ISr*-t-«r.i:Sr«MKi:i-SE*ffl«-o 
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m&miwz.tzm.<Dmmm$\-xhox, 

m^m^mm^M(D^mxmm^tcE.m^m(Dmm^mmm^-m(D 
mmm^^^^~^mm*KmA-mmtm2(DUi<mm(Dr s ^^^x~^ 

n^mimzmm^mmm^-xh^x, 
m$zm23Kmm<Dmmm®-xh^x, 

m.mm^m^^^xm^m^mxi^ptj:<bh\^(om^^^b^mm 
b-rzmmmft-o 

m^24icfzm<Dm>mm$\-xh^x. 

ftwmn, m&bmm^%pte<bhi^(D^^*^^b*mmbttmm 
m>km24izmm.<Dmmmm-xh^x, 
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mi^xxfm2m^mmK^^xm^(D&m^^m^mm^m^m^m^m 
b<DmMim&^xmmKmmTzmmm&^&mmm : r;<4xx3b^x, 
mmftm<DmmwtU'bbttmk<DmA-*&b$:m^ 
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